In this research, polysulfone hollow fiber membrane was used to recover CO2 which is one of greenhouse gases from flue gas stream being emitted after the combustion of fossil fuels. The prerequisite requirement is to design the membrane process producing high-purity CO2 from flue gas. For separation of CO2, a membrane module and flue gas containing 10% carbon dioxide was used. The effects of operating conditions such as pressure, temperature, feed gas composition and multi-stage membrane on separation performance were examined at various stage cuts. Higher operating pressure and temperature increased carbon dioxide concentration and recovery ratio in permeate. Recovery ratio and separation efficiency increased if a higher content of CO2 injection gas composition. Three-stage membrane system was producing a 95% CO2 with 90% recovery from flue gas. The separation efficiency of three-stage membrane system was higher than one-stage system. 
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